The simple mode of the sensor nodes provides sensing which can be tampered with resulting in sensory nodes' erroneous observations. Tolerance of the system is highly improved using Wireless Sensor Network (WSN) which exhibit Fault-Tolerant behavior. The main advantage of the Topology Control Algorithm is that each node in multi-hop network can be adjusted to control the power at which transmission is made and set of neighbors with which it communicates can be chosen directly, preserving global goals such as connectivity or coverage. A theoretic approach mapping the problem of prolonging the network lifetime into an ordinal potential has been utilized in the Cooperative Topology Control with Adaptation (CTCA) proving the existence of Nash equilibrium for the healing methods. The complication of the CTCA algorithm can be overcome by the proposed Robot Repair Algorithm with Topology Control for identifying and isolating the multiple targets in the fault-tolerant way. The presented simulation results show the extended lifetime of a network by 50% more than the other algorithm utilization. On the functionality of the communication ranges of nodes and node density, the performance of the proposed algorithm is superior to that of any other approach. The comparison of different methods is presented with statistical data.
1.INTRODUCTION
Co-operative Topology Control Algorithm (CTCA) has the ability of dynamically adapting to current energy levels at different nodes (AlSkaif , 2015) . Game-theoretic approach is employed to map the problem of prolonging the network lifetime on to an ordinal potential game (Chang, 2013; Lee,2013) . By increasing the transmission power, energy consumption at another node is reduced. The concept of graph theory is not sufficient for connectivity of nodes due to traffic in WSN (Li, 2013) , (Luca Pizziniaco, 2008; Nigussie, 2013) . Hence it is necessary to implement a sensor node along with the given path with good representation. Controlling topology requires various approaches which are judged on the basis of evaluation parameters in connectivity, energy, efficiency, throughput and network lifetime (Ramanathan, 2000; Sethu, 2010) , (Banerjee, 2007; Samraj Lawrence, 2016 ).
The proposed system is a dense environment of hundreds to thousands of small, low-cost, low-powered autonomous sensor nodes for data transferring through the network of the monitor (Chu, 2012) . Topology maintenance phase monitors the triggering of links and maintains the quality of links to the threshold value. If this value drops or increases, the node is made inactive, and a new alternative route is chosen for the network (Chu, 2015) . The maintenance algorithm is loaded with energy calculations to ignite the learning algorithm within the nodes.
Nodes' monitoring the link status and triggering topology maintenance are done by topology maintenance phase when the quality of the link goes below a threshold, initiating the topology change in the network (Tian, 2016) . If the power level of the node falls critically lower, then that node will affect the overall connectivity of the topology (Zou, 2004) . Thus it makes the node inactive and guarantees a new alternative connection in the network. The maintenance algorithm modeled with the energy calculation as a start, ignites the learning algorithm within the nodes (Xie, 2016) . The learning function is called for each node where the best links have been predicted (Zhou, 2012) . Selected neighbor node for a particular node is visualized.
EXPERIMENTAL PROCEDURE
In Co-operative Topology Control Algorithm with adaptation method, topology control is a technique that alters the network topology based on some given conditions. For instance, topology control can be used to optimize network power consumption, reduce routing cost and the number of control messages, improve throughput or meet certain QoS requirements.
Topology control algorithms allow each node in a wireless multi-hop network to adjust the power at which it makes its transmissions and chooses the set of neighbors with which it communicates directly, while preserving global goals such as connectivity or coverage. This allows each node to conserve energy and contribute to increasing the lifetime of the network.
Let graph G(t) = (N,E(t)) represent topology of a WSN at time t, where Ni€N representing the node within the network, and (Ni,Nj)€E(t) representing node N j are within node N i 's communication radian and can hear from Ni directly at time t. E(t)represents that fact node N j is with node N i 's communication radian from N i directly till time t. Traditionally, Topology Control Algorithm emphasizes on preserving connectivity as a constraint while energy consumption is reduced at each node.
The following two cases can be considered for functional life of the nodes:
Case 1 :Transmitting power in the node is reduced to save energy, but this makes it unable to reach at certain nodes and consequently, remain out of the network. Case 2 :The node running out of energy gets disconnected from the rest of network. If Case 1 occurs, restoration of the node which got disconnected can be linked for proper connectivity of the network which restore the functional life of the network. If Case 2 occurs, the network's lifetime cannot be restored in any way. To improve the lifetime of the network: (i) Case 1 needs to be avoided for ensuring power level assignment to the nodes (ii) Case 2 needs to be pushed as far into the future as possible reducing the energy flow to the node expected to have the least lifetime.
Each node makes its transmission so that the first occurrence of either Case 1 or Case 2 is pushed as far in time as possible, and hence the problem is defined as periodicalreassignment of power to the node.
Figure 1 Initial Topology control of three different nodes
Figure 1(a)shows the presence of one node's edge, say A to another node, say B, implying that A can transmit power efficient to reach node B. Dashed arcs represent the communication radius of each node. Assume that each node supplies the same energy and has the same transmission rate Node A is noted to have short lifetime. Node C, having smallest transmission power has longer lifetime. Fig 1(b) illustrates a topology where node C increases its transmission power for reaching node B, which causes node A to decrease its transmission power leading to an increase in its lifetime and of network as shown in Fig 1(c) . Node C makes sacrifice by increasing power at which it transmits leading to reduce in transmission power of node A, and node A lifetime is extended. Graph connects the nodes, and basically it requires TC algorithm so that the connected algorithm is not disconnected. Maintenance has to be taken for multiple paths functioning between nodes to share messages.
This strategy also provides adjustment such that a single node does not carry the same power throughout its entire lifetime. This is achieved by incorporating the energy on the nodes into the decisions made by each node. Since this energy changes over the lifetime of the node, Topology Control Algorithm adapts to the power level at each node. The log-distance path loss model is based on the path loss, an algorithmic function of the distance d is confirmed both theoretically and measuring the large vicinity of environments. For this model, path loss at distance d, PL (d) is expressed as PL(d)= PL(d 0 )+10log 10 (d/d 0 )
(1) d 0 is arbitrary reference distance called the path loss exponent.
This implies that the energy consumed to make a transmission across a distance d is proportional to d 0 . Since it ranges from 2.5 to 6m in most real environments, especially over longer distances, a single transmission over distance d often consumes more energy than two transmissions each over distance d=2. This motivates the goal of most topology control algorithms to choose multiple smaller hops in place of a single longer hop with the intent to reduce the overall energy consumption. While selecting device electronics can sometimes be such that choosing smaller hops especially at smaller distances does not always guarantee lower energy consumption, there is another good reason to choose smaller hops: reducing interference in all communications. Therefore, a general goal of a topology control algorithm is to achieve lower transmission powers for all the sensor nodes in order to reduce both energy consumption and interference.
However, depending on the type of application for which an ad hoc sensor network is deployed, it is possible that a network is functional even if a certain subset of nodes runs out of energy. We find that a definition of functional lifetime using c= 0 is a more versatile one for two reasons: first, on any application, there may be some crucial nodes which, when they die, can disable the functionality of the network; second, a definition based on the value when c=0 case can form the foundation of greedy algorithms designed to extend functional lifetime for c >0.
RESULTS AND DISCUSSION
Various approaches used in controlling the topology and approaches carried are judged on the basis of some evaluation parameters,and these parameters include connectivity, energy-efficiency, throughput and network lifetime. Controlling the topology requires various approaches which are examined on the basis of evaluation parameters in connectivity, energy, efficiency, and throughput and network lifetime.
MEASURES & METRICS FOR TOPOLOGY CONTROL
The following factors are considered for this method's effective design (i) Energy costs of communication as well as the amount of available energy at each node (ii) Varyingrates of energy consumption at different nodes (iii) The fact that co-operation between nodes, where some nodes need to make a sacrifice by increasing energy consumption to help the other nodes reduce their energy consumption, can be used to prolong the network lifetime. The Network Simulator (NS2) tool is used for the proposed algorithm for testing and simulation purposes. The testing scenario is given in the Table 1 . Simulation time 58s Table 2 shows the statistical comparison of the proposed method with CCTA. The performance of the proposed method is analyzed by the following parameters with that of the existing different algorithms: (i) Hole attack rate(ii) Energy consumption (iii) Throughput (iv) Efficiency (v) Packet delivery ratio (vi) Network lifetime (vii) Time delay. Holes are hindrance to the proper communication in the wireless sensor network. These holes are detected automatically and healed by moving the nodes at the boundary of the hole. We compare some performance characteristics of the existing and the proposed systems. The number of nodes' moves and delay characteristics of the proposed system with the existing technique are compared here. The results are shown by using Xgraph. The movement of nodes in the existing and the proposed system is compared and analyzed. The obtained results are given in Figures 2 to 8 . It is clearly proved that the proposed method gives better results in all aspects. In Figure 2 , hole attack nodes are connected through different levels in the graph, and a basic requirement for a TC algorithm is that it should not disconnect a connected graph.
Figure 2 Hole attack rate comparison
In Figure 3 , the energy consumption in the proposed approach has 40% of less than that of the existing approaches. Graph shows that the nodes are connected, and it basically requires TC algorithm so that the connected algorithm is not disconnected. Maintenance has to be undertaken for multiple paths functioning between the nodes to share messages. In Figure 4 , the overhead, in the proposed approach is 50% less than that of the existing approaches. Over head for different nodes Figure 5 Efficiency comparison WSN is a blocked channel, hence medium Access Control is necessary for retransmission. In Figure 5 , the mobility of the node topology is also changed to desire the level, but this increases overhead messages. Nodes change the transmission range dynamically with more balanced energy to stabilize the node energy flow. Figure 6 , the packet drop, in the proposed approach has 41% less than that of the existing algorithm. Figure 7 shows the overall network lifetime of the different methods and the lifetime in the proposed design is increased 50% more than the lifetime compared with the existing approaches. Based on various numbers of nodes in Figure 8 the delay in the proposed approach has 32% less than that of the existing approaches. The presented results prove that the proposed method achieved the expected output and minimized the energy consumption. Although there is numerous works in this area, there is still a need for a protocol which can schedule node operation in an efficient and adaptive manner without requiring location information, global network knowledge and the use of excessive control messages. 
CONCLUSION
This topology control algorithm is a combination of sensor nodes in order to reduce energy consumption. The mobility of the node topology is also changed to the desired level, but this increases overhead messages. Nodes change the transmission range dynamically with more balanced energy to stabilize the node energy flow. Hence the proposed Robot Repair algorithm with Topology Control for optimum solution in wireless sensor network is a better technique. The proposed method achieved 95% of network lifetime compared with all other two existing methods. 
